Urticaria pigmentosa (1) is an uncommon, chronic, inflammatory disease of the skin characterized histologically by localized deposits of mast cells in the corium and around the cutaneous appendages. Clinically it manifests itself by the appearance of pigmented macules and papules which wheal on stroking or other physical irritation.
It has been shown that the metachromatic granules contained in the mast cell cytoplasm consist of a heparinoid material which prolongs the clotting of blood in vitro (2, 3) . However, most attempts to demonstrate any abnormal heparinoid activity in patients with urticaria pigmentosa have not met with success (3, 4) , even though it has been repeatedly noted that these skin mast cells discharge their granules and lose much of their metachromasia after direct physical stimulation (5) .
With the rationale that the demonstration of anticoagulant activity might occur only after maximal stimulation of all or most of the abnormal mast cell deposits, we have studied the coagulation mechanisms of eight such patients before and after whealing induced by brisk rubbing of the entire body surface with a rough towel. Our results suggest that the discharge of the mast cell granules is accompanied by an increase in the heparinoid titer of the subjects blood. Eight patients with typical urticaria pigmentosa served as experimental subjects. Their ages ranged from one to forty-seven years. (Two adults and six children.) All had the typical history and physical findings of the disease. Biopsies of representative skin lesions were performed on all patients and confirmed the clinical impressions. A young adult physician with marked dermographism but no evidence of urticaria pigmentosa served as control.
The coagulation mechanisms of all patients were studied by means of the tests shown in Table I . The examinations were performed before and 20, 60, and sometimes 120 minutes after brisk rubbing of the entire body surface with a bath towel.
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Supported in part by USPHS Grant C 1737 (R). All patients showed coagulation tests within normal limits before stimulation except for two with moderately prolonged 1-stage prothrombin times. Since the prothrombin consumption is expressed as the difference between the prothrombin activity of the plasma and of the serum, this resulted in a reduction of the prothrombin consumption in these two cases. One patient (Case 3) showed a slightly elevated heparin titer before stimulation.
Thirty minutes after stimulation only two patients showed a significant prolongation of their clotting time and the same two showed an increase of their oil clot retraction time. The latter test includes both the time necessary for clotting and for clot retraction so that the prolonged clotting time probably contributed in some measure to the increase. There was no change in the 1-stage prothrombin time, the prothrombin consumption nor in the platelet count. Six of the eight patients showed a significant rise in titrable heparinoid activity of their blood. In the three cases in which tests were carried out two hours after stimulation, all changes had disappeared. No abnormalities were found in the coagulogram of the control either before or after stimulation. (Table II) DISCUSSION As can be seen in Table III , six of the eight patients studied showed an increase in the titrable serum heparin level. The two negative results were in cases with mildforms of the disease where no whealing was noted after stimulation. A.L. -Until recently, the main criterion of the heparinoid activity of the blood was considered to be the clotting time. Using this criterion, it can be seen that little change takes place in our patients after brisk stimulation (two of eight cases). However, the clotting time is a rough test and will not reflect relatively minor changes in heparinoid activity. Although methods of varying degrees of complexity have been proposed to demonstrate abnormal heparinoid states, the protamine titration used in our experiments is simple to carry out and requires a minimum of apparatus.
One of us (W. N. B.) has recently reported that the changes in the coagulation mechanism which accompanied the administration of commercial heparin to rabbits and man consists of a prolongation of the clotting and oil clot retraction times, reduction in the prothrombin consumption and elevation of the heparin titer (9). Only two of our patients showed changes in the clotting and oil clot retraction times and none showed the characteristic changes in the prothrombin consumption. The cause for the failure of these changes to appear in our cases is unknown, but it must be emphasized that little is known about the chemical similarities of commerical heparin and the heparinoid material liberated in urticaria pigmentosa patients. From the apparent brevity of the heparin titer elevation, it can be suggested that the effect of physical stimulation on the mast cells acted more like an "intravenous" injection of commercial heparin than an "intramuscular" injection. This is to be expected in view of the observed perivascular location of such cells in the sub-cutaneous tissue. SUMMARY 1. An increase in the titrable heparinoid activity of serum has been demonstrated in six of eight patients with urticaria pigmentosa following brisk generalized rubbing with a towel. The two failures were patients who had a mild form of the disease and did not show whealing after stimulation.
2. The increase in heparinoid titer lasted only a short time and was not accompanied by changes in the oil clot retraction time and prothrombin consumption usually seen following injections of commercial heparin. The reason for this is unknown. 3. It is suggested that the abnormal mast cells in urticaria pigmentosa contain a heparinoid material which is discharged into the circulation in small quantities after physical stimulation of the lesions.
